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literature was reviewed froe some G sources that fimiicated trem in 
advam enent of technology for scientific and technical information cor 
application t DoC*s technical ubjectives for the 1978-1384 period. 

Events gleaned frue the literature are intended far review by expert 

“anels in informetiore tranefer to determine thetr Jecirabilitv, feasibil:ty, 
ind probable timing. Fiadings are sumeerized in four categories: Se oon copy. 
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4 PURPOSE OF THE LITERA: VEY 


Tne literature survey described in this report is an integral part 
of the asurwev of potential sources of advenced technology for !978-1968 
application to DOL's technical objectives for that period. !t is designed 
tc provide background on the current state of the att of informstion storage 
ind treamefer ant che future treme in inferaetion etorage and trunsfer in sh 
veare 1978-1988, likely to fapect on the defense community. Events gieane! fron 
the literature reviewed here vill be presented to experts in information trans- 


‘er in créer to determine their destrabilitv, feasibility, and probable tising 


“ 


i,2 SUPEHRY OF FINDINGS 


The literature survey covered some 68 sources. Highlights of the 
findings ere presen..: below. A avre complete discussion of these findings is 
contained in Secrion II. 


1-1 


e Techeelogy 
The following wii) om - cr Sr. Coe ee 2 
' - Camputers desrened ‘of Spec nti. 2 opbec atinne 
5 - Mech larger, .heaper., ami faster Computet memories 


- Mini-computer networks 

- Cheap and eter. accecsed data transeissicn 

: Machine -imdependent software 
Self-apnitoring swat per 

: New applications for erro tio and ma. cine sre adab te 
4t.-rage media 


» Oraeanizationel Structures ami Affi biatices 


The following states of atfair« will be in evidence: 


- Widespread interagency cecperities, staniartirar 
interchange 

- Decentralization of processing and service < 

- Increesed use of contractors and e@ore cecperati ve wrar. - 


wents between government and cogmercial se: ter< 
e Economics sad Merketing 


Highlight« of the aenticipsted future economic <ituetion are as 
: fol lows: 


- Much lower costs per unit of equipment 

- User-supported funding for government informstion services 
i - Cost sevings through reduction of redundaenc v 

e Scope of Services 


Future trends in services ere @s follows: 


a a ove on aS 


: More sophisticated end anre extensive direct user/systea 
interaction 

- Widespread literature analysis service for scientiats 

- leproved, faster, document delivery 

- Services in non-bibliogrsphic data storage, retrieval, a:x! 
ane lysis 


13 STRUCTVOR OF THE REFORT 


The reesinder of this repert (s divided into two sections. Section 
Il cowers the wethodology of the litereture survey, including the subject: out line, 
the sources end the creation of the events list. Section III presents the find- | 
ings in deteil. The complete bibiiography aad the Events List are inc luded as 
Appendix A and Appendix B, respectively. 
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SECTION iL, METROBOUgGY 
21 SUBJECT OUTLI 


The literature search wes couducted. following an outline contsined 
in the Interview Guide of the GeD/DOC Interageacy Survey. This outliag contains 
the fot.owing “target projection ereas” for inspection for 1978-1988: 


A, Techno logy 


(Computer hardwere, date commatcaticae, softvere, document 
storage and handling, fect storage and haadliag) 
8. Orgenizetional Structures aw’ Af filietioans 
{Government vs. for-profit ead not-for-profit, cooperative 
arrengeeweents, orgentzational configurations, aavaecurnt 
considerations) 
Cc. Economics and Market lug 


(Service, R&D end earketing costs, income sources, ecoroceic 
profitability, aerketing, compet itica) 


D. Scope of Services 


(Subject areas, user groups, asture of services) 


The seme owt line vss caplo.ed in both the interagenc. Sutve. and 
Literature Survey in erder t. enture cmpetabilitv of findings ard esse +! 
analvring all data ter -ttimate interpretation cf needs of the detense 


Commwity in 1978.198a8. 
2.2 SOURCES 
sources were -4entitred an the fellawing wave 


e A thore am? eoarch of 19°53 tarmd in some caees 88/2) eats on 
ef the tobloawing abstracting and indering <ervicec 


- Vemputer and Control Abstracts 

- Compii. xz Reviews 

* Iuformation Science Abstracts 

- Library and Inforestion Science Abstracts 
- New Literature on Automatior 


- Quarterly Bibliogzeaphy cf Computers end Data Praces<ine 
e A thorough search through AUERBACH holdiags, including 


- ALERBACH Publishers, Inc cechaology report« and fore acts 
- AVEGCBACH Library catalogs 

- Private collections of steff eeubers 

- Depertaentel files 


e Close lisison with the COTR, who provided additional seurces, 
fecluding @ privete collection of DBC reports os aicrefiche 


A complete bibiiography of ail sources coasulted (published end 
vapublished) is contained in Appeadia A. 


2.3 ERRIARATION OF IWS SVERTS LIST 


The Events List was prepared in a three step process. First, each 
source wes read through carefully. Anv inforestion felling within the “target 
projection sreas” (See Section 2.1 abowe) was recorded oa an Events List Dete 
Gathering Fore (See Figure 2-1). Approxiastely 70 forus were used. Nea: the 
inforastion @rojected “events”)on the forms were classified in detail according 
to the subject owtline. This enabled tike events to be Qrouped together. 
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Finally the raw events were theroughly analyred &. the project tean Ingat 

from the lateragemv Survey was incorporated, and the entire § <«' wts . ome se 
and rewritten into 41 projected evente in fafermatian transfer cConsicere-! hi the 
sroject teas te eoat likely affect the defense -ommunity in 197A.) see The 


final Events List is cantained in Appendix 8B. 
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SECTION 111, FINDINGS 


v4 TECHNO LAN. Y 
wad Nardvare 


Computer hardware in the 1978-1988 periad ie anticineted to ine tude 


new applications and new capacities: 


e awmputere wiii be specifically gesiznec for certate applic vricms, 
suck sa bibli:praphic storage and retrieval 


e Lompocter mem-ries will be lerger twhile occupying less physical 
apace , ‘aster, and cheaper Aasociative mpecriecs, laser and 
eegret:: “bubble” @eeortes will be commenly available 


e Yicte- and @inicapputers will be @ote powerful pero ocnt' <.cte, and 
this able te tare over agny functions cerrent!+ pertormed b. 
standard «irre compters. Networks of decentralized minis will! 
replace large centralized computers in intoration centers 


e ptr. al oharacter recognition and voice taput will be commetiniv 
wivh steer typec cf PSO devices, and mate comvereier of machine 
readable storage formats easier and cheaper 


Le peal 


Pr ee Ge 
ae eee Sets sransmaissicn 

Pe ee ee Aco osmrtishe4t are easily and economically 

HM syaleur livee, rather than dedicated fines, will eccoamadate the amjorits of 
a femete techeycal yatormatiuen retrieval Electranic transfer of files between 
data haces and taccisr): transansaion will he in extencive use @t @ coat om 
metrfise with fh. mactald cervres. 
| 
| or ‘wave bh? 
arty et e eee BR YR. moe rewer’ of ge’ etll ecc-amrdate afr. 
| new applications 
e Safteate will he pawert ol -namgh> to provide translations ino cuch 
Areas 46 cet proats ts ant tite structures between different 
se .tteme aod dara haceec, Aviating the necessity for JOM 
atamariiration 

e i mercaa packaced oo frware will be increastagiv custoadzed, 
wt dt wi lio meve toaets av chine independence. 

@ leproeves .o¢teare .apeb litres will include the commen use of 
tech features af automet:. sonitoring {in inforestion retrieval 
costeme, toptict:s- ater automatic indexing of aschine-readesle 
text, ster cherie of outyet formsts, and conversational ead 
tutorial om-line retrieval systems. 

y.4.4 Storage Medias 

Two storage media currentiv in ‘ieited use will emerge es competitive 

with print 

e Microfores will ain further user acceptance. High-quality, low 
rasp, cmell cise readece and printers will be evatleble 

a Machine ceadabie wedia villi be ccoamonty used for storage andi 
transfer of fact, and numerical data as well as bibliagrephic 
data Werd procecsing, WR, and inexpensive fecetaile trens- 
@itcior will facatitate cenvercion and use of eacktan readable 
etorage., 

Ya URGANTZALIORMAL STRUCTURES AND AFFILIAT [GMS 
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3,2,) Interagency Cooperation and Standardization 


The current Jack of . coperation and standardisation (with reculting 
redundanc. and incompatability) is ach discussed in the literatures The 


fotlowing are preie ted colutions to this leck. 


® Federal technica! inforwmtion services will be -onsoli dated 
inte a cingle org@aization or a network with centralized control 


@ Different data bases vill be able to be aerged and vill] Se 
accessible through @ single type of tereinal. 


® Standerd: zed forwées will be egreed wpon for technical ebstracis 
and citations. A single thesaurus will t« used fer all technical 
indexing. 


422 Decentralizeti { & a Serv 


Decentralization of pracessing will esadble distributed input to the 
large ISGR crstre, wit! abstracting, iadexing and data conversion provided at 


che local level. 


Decentralization of services will resuit im local inforwation centers 
ebtéining informeticon products from the larger services and then dispensing then 


to the users. 


= 
be 
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Commer. i@) sm: Contractor fe iations 


; fertractors ond commercial sources will be essential to Federsi intorms- 
tion serwices. It is iorseen that euch inforestion processing sctivities will 
be delegated te contr. tor staff, and thet softwere used will be aleost entirely 
ivamercially a.ppried rather thee deweloped in house, 


Le) EL ONUMICS AK MARKETING 


se ee | Casts and income 


Some tvpes of cquign tnt, such es eicrofile readers end printers and | 
interactive terminals, will heave @ low enough cost per wait to be affordable by 


> 


individual researchers. Compu'er mramr: costs, @¢ eentioned in Section 3.1.! 
will siso go down. As softwere becomes sore powerful and specialised, hawever, 


{ it is likely to im rease in price. 


Problems of financiel support for Federal technical information pro- 
cessing @Qad dissemination activities will be resolved sime it seem likely 
that the Federal mundste handed down to NTIS and CPO will spread te other 
agemies. Some sources howerer, feel thet al! gowernment and came other ter > 
of information centers wttl be deemed eligible for partial og £213 eaverarent 
subsidy by che 1980's. 


3.2 Cort Savings 


Cooperation and stenderdiraiion activities have been discusses in 
Section 3.2.1. 4 logical result of these activities is a sizeable reduction 4% 
funds and effort previously expended in Processing and retrieving redundant 
intormation. The availability of wachine-independent software (discussed in 


Section 3.2.3) will alse result in cost sevings. 


8 SCOPE OF sumvices 


3.4.1 Y id $s if i¢ 


User-researchers will be able to interact with information systeer 


directly and, in so doing access a larger group of sources then they can cutte:tiv. 


e So‘tware design wil! be adequately sophisticated to pereit a 
Rovice requester to use an on-line teraine? through a set of 
tutorial progress. 


e A number of deta bases aty be sccessed by a researcher through 
an inexpensive persone! terrains! on his desk 


e Through this terminal, « researcher will have access to @ large 
aultidisciplinary bibliogrephic data base. Then peper 
abstracting sad indexing jourmels wil! be largely unnecesssry. 


e The researcher wil! be allowed @ choice of outpet from the 


interactive systee: hard copy, aicrofile, CRT vieviag, 
with a choice of formate. 


Job 


BO he et ws eee 


SD cr ee 


~ ee 


3.4.2 Igformation Analysis 


By the 1980's, RAD personne! will be able to request detailed anaivsis 


and synthesis of data in their field« of interest. 


5.4.1 Doc nt Delivery and Diss nation 


Document delivery will be faster, cheaper, and @ore automatic ir 
rhe 1980's. 
Facsiaile tranenission will go down in price, Sut increase in 
speed 
e With increesed speed and tower price of document delivery, it 


max prove wore economical to distribute full tents automatically 
than tc provide abstracts or announcesent serviresr. 


3.6.4 Processing of Bom-Bibliggsaphic Date 


Storage, retrieve], and analysis of biblicgraphic data will assume a 


lesser impottance. Other types of deta will assume prominance: 


Access to numeric date end analysis of numeric data will be 


e 
provic d te researchers who previously had te Sccess such 
data through bibliographic references 

8 Mansgement inforwstion date ead date anelvsis will become anch 


mere vsaelal and sophisticated 
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Duplication aweng asjor bhibliegraphic date bases wilt he virtuslly 
eliainated through int: rorgenizational egreeaents. 


laput of inforastion to large [SGR systems (e.g... DOC, NTIS, MASA, ete © 
will be decencralised, with abstracting, indexing, and data conversion 
provided a: the local source level. 


Computers designed specifically for bibliographic storage and retrieval 
applications will be eveilabdle. 


Mechiae-readable storage acdia wiil be competitive from -o9t, capability, 
aud access tise stendpotats with: 


(a Pom - 
(>) Miceotore 


Associative evapries will be commanty aveilable fee use in aschine 
sided 


(ea Retrieval 
(>) Inafereuation Analysis 


835i of remote technicel inforustion retrieval will be accomplished vis 
dtal-vp (public switched) commmicetions lines. The ressinder vill be 
accomplished threugh dedicated lings. 


Files, (of the sive equivelewmt to s real of anguptic tape vill he 
electremicallv trensferved directly frem ene data base to ancther at 
& trameatizicon cost which {s competitive with esiliag 2 reel of tape 


Processing in large scientific information systems will be performed 
by a network of decentralised sinicenputers rather then by lerge, 
centralized conputers. 


tc will be possible fer a user orgemization te readily merge available 
scientific and technica! bibliagraphic data bases into a single file. 


Throwgh ready access to ceantrel inforuation storage and disseanination 
fecilities, users can bypess lecel infermmtion or librery facilities 
and these can be elisinated. 


Using @ stmgie termina! each R&D professional will be eble to query any 
biblicgraphkic or mameric data base of his cheice. 
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Eecn Rad picfeserenel vil! be able to gpucchete an interactive campulet 
teretsal fer lees than $300, 


Incressed computer capmities and tec ced proceseing conte wil} ellow 
each RAP professionel tc have his owe on-line interactive tereinal. 


A high-quality, low cost (i.e. urder $100 eicrefile ceader-printer 
wilt be commerciativ available. 


Ricrefores wit' “* .cpe «qual t> peper in ecceptability by inforastion 
users. 


Facsiatle transaiseion will be competitive with postal service for 
full ceae document delivery in terms of cost end speed. 


Peper will be repleced es the priaary documem dissemination and 
storage asdius dr: 


(a) Nicroforss 

() Full tere digital asdie 
(c) Sound recordings 

(2) Other (specify) 


Mechine-readable R&D data bases will be electronically linked eo tnet 
a user of envy one of these date bases cen, with proper euthorizetion, 
directly access any other dete base threugh en on-line tereine!. 


Autometic retrieval systeas will hawe bullt-ia esvaitoring features, 
thus providing inatent analysis of system use aad user needs. 


Peper will be replaced as the priairy numeric data storage cud 
Sissemiasiicn aadine by: 


(eo) Microferas 

() Bigtice! andia 
(c) Seuad receréiags 
(d) Ovrhker (specify) 


A stagle stendaré, interdiscipliasry sublect indexing vocabulary 
adopted for use by all the asjer science infeurustion services. 


Coumon, standardized citation fermsta fer all technical report 
literature will be adopted by all scientific end technical iaferantion 
services. 

Commpan, standardized sbetrect fermats fer ell techaicel report 


literature will be edepeed by a'! scientific end technical iaformst ice 
services. 
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Fer «eye mtctr. emt soc tempio ab regert bitegatore (tte gempation ef 
accertable poder tur. from meehine -readable tewt witb oreteatt, 
elleirate the meet fo manual indeeinc 


Oprical Mae al fay ote sore tae deep as wal ee adel nA ook ee a 


wPnt fe me be eee ath, tore, Ter wpdtieace uf ad nn 1 fort. 


ime reaeed ee ot wcrd pracessing eGuipeent will mpbe mac bi-.  readabt- 
veteioma of ta td treet doccments ceadiris availabte. 


bee ot ovemmer cali, available coftware packages fon dacum nt cterarce 
ges retrieve! arpl: atreme weld virtually repla e wetiginal anttware 


deve Logument . 
ACE pai bare (o-oo ftware will he emchine tadepe stent 


Stasdardizet oacr prot xecie for on-line interactive retrieval <.ctems 
wilt} be sdorte ds Hy all technical infermtion services 


fuewe ps aiict se? aed tugertai on-line recerieval «exvsteme util evade 
the point ehone boame rerermedipartes hetweer the 4:ctem and the 
teguester bel ome innerces¢arr., 


In ao ka savircrment. interative on-line access te bibbioraghic 
data basec wil’ .yrtualis t1 e., OR 4) replace the tracitional absatrect- 
ime anv! inscaing iournat ic paper form as a literature searching tael, 


lew oo8t, tapie dissesinatian of full text ef dacumente will prec lude 
the reed tr ghatracte as doc ugent announ eernt 4+ retrievel devices. 


Automat: felicery cae oppesed to delivers upon demand) cf intormtion 
prodsore os ' a6 documents and citations, wil! became the rule, request 
eervices will become the eaception. 


Ai ss @ fd infetmidacn systems will perwit the user co apectia tas 
wRocet pat cormar, with virtually no lie:tations of data order of 
Stross Cure 


fwe tases ot informetion providers will emerce ant be Jearly de finab 
theese lares information services which wholesale their roduc ts tue 

road Tthras:es and eervice centers. ang imal activities whit “retart” 
their prods tse dire: tiv to erd users. 


Ail aed pers. cet will have the option of requesting detailed anaiveis 
am?ocy there of the Titerature af their diac iplin. throught as estab. 
lished ceria ie. sucht as an infermetion anali-ie center. 


Tmothe BAP lpi nnment the collection, ctcrage, and retrieval of 
numertc data will ar least equal, if not aurpess, in voluse send 
fepertarice. the proressing of biblingrephi. information 
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Rah scientists will hewe access to discipline cricated data bases of 
highly select, certified end velideted aumprical date es opposed to 
bibliegraphic references tc reported results ead date beses of 
unverified data. 


Federe|l techaical insforestion processing and dissemination extivities 
will become virtually self-supporting. 


Virtually ell Federsl technice! iaforestion services will be aeerred 
inte a central organi 2etion. 


Federal egeacies will employ contracter staff to perfere virtuelly 
all of their infcrmstion processing activities. 
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